Two new simian viruses were recovered from squirrel monkeys and galagos. They possess foamy virus group properties which appear distinct from other virus groups. Serologically they were designated types 4 and 5 and are completely specific from each other and from types 1, 2, 3, 6, and 7 by neutralization tests. The study includes a comparison of the properties of all seven types in one laboratory.
oratories, Inc., Rockville, Md. Viruses. Viruses employed were the ATCC prototype strains of foamy virus type 1 (FV21), type 2 (FV34) of Johnston (7) , and type 3 (FV2014) of Stiles et al. (11) . Strains 1224 and 1557 are selected as "prototypes" for types 4 and 5. Type 6 (CV-1, Pan-1) and type 7 (CV-l1, Pan-2) were described by Rogers et al. (10) . Strains from Stiles and from Rogers were generously provided prior to their publications. Virus pools were prepared after prolonged incubation when CPE attained + + +, by scraping cells into the fluid, lysing in the VirTis homogenizer at 45,000 rev/ min for 2 min at 4 C (4 min for larger volumes of 40 to 200 ml), and clarifying by centrifuging at 1,800 X g for 20 min at 4 C. Virus titrations consisted of tenfold dilutions in quadruplet tube cultures which were incubated for 1 month, and results were expressed as tissue culture infectious doses (TCID,%)/0.2 ml. Chloroform lability was tested by the procedure described by Feldman and Wang (3) . The tests for pH lability and heat lability were done as described by Hamparian et al. (5) . Methods of foamy virus serum-neutralization tests in P-RK cells were reported (7) .
Animal inoculation. The suckling hamsters and mice were less than 24 hr old when inoculated with cell-free virus preparations which had been centrifuged twice at 1,800 X g at 4 C and filtered through membrane filters (450-nm porosity; Millipore Corp., Bedford, Mass.). Intracerebral and subcutaneous (dorsal between the scapulae) inoculations of 0.03 ml were used. For preparation of reference antisera, horses were inoculated with types 1, 2, and 4; rabbits were used for types 3, 5, 6, and 7. to a cell line to minimize contamination with in-were used for production of pools of types 1 and Two, weekly, aqueous, 10-ml virus inoculations were given intravenously and followed 7 to 10 days later with 10-ml intramuscular inoculations of the adjuvant preparations with 2.5 ml in each of four sites. The adjuvant inoculations were repeated 7 to 10 days later. Serial serum harvests were taken at the time intervals listed in column 5 of Table 3 3, 1971 797
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on October 27, 2017 by guest http://iai.asm.org/ Downloaded from 1:64, or greater, and were without significant cross-reaction to the other serotypes. Viral characterization. Certain taxonomic properties of foamy viruses types 4 and 5 are compared to the other serotypes in Table 3 . All were sensitive to the lipid solvents, indicating presence of a viral envelope; chloroform caused complete inactivation, whereas diethyl ether treatment at 4 C for 18 hr caused at least 100-fold decrease in titer to 1:10 for types 1, 2, and 3. Controls of influenza Al or Newcastle disease virus were completely inactivated by ether. Complete loss of infectivity occurred on exposure to pH 2.7 to 3.0 for 3 hr at 25 C in tris(hydroxymethyl)aminomethane-hydrochloride buffer. Each was completely inactivated by 50 C for 30 min, except for trace amounts of residual virus with types 1 and 6.
Hemadsorption and hemagglutination tests were negative with various red cells from group 0 humans, rhesus, rabbit, guinea pig, hamster, chick embryo, and newborn or adult chicken at 4, 25, or 37 C. For the hemadsorption tests, virusinfected P-RK monolayers were washed free of calf sera and replaced with Eagle's BME without serum.
Inclusion bodies were intensively searched for to aid in distinguishing from paramyxovirus or herpesvirus. P-RK and at least one cell line were used for each virus. After using several fixatives such as Zenker's with acetic acid, Bouin's, 10% buffered Formalin, or methanol and staining with hematoxylin-eosin or Giemsa stain, no nuclear or cytoplasmic bodies were seen. (Fig. 1B) consisted of many giant cells (10 to 30 nuclei) with more retraction from the monolayer than found with other types. BHK-21/13 produced in general higher titers of foamy virus but less fusion than did other cells. Type 5 was the only serotype repeatedly negative in BHK-21/13.
The giant-cell CPE produced by type 5 in HeLa cells (Fig. 2) is indistinguishable from that produced by types 1, 2, 3, 6, and 7, except that type 5 never progresses beyond + +, whereas the others commonly develop to + + + but rarely + + + +.
Lack of animal pathogenicity. Virus types 1 and 2 were each inoculated into 5 litters of suckling, Syrian, golden hamsters. No obvious disease or oncogenesis was seen within 15 months. In addition, each of the seven virus serotypes was ino#u-lated into 5 litters of random-bred suckling Swiss mice ( 
DISCUSSION
The findings appear remarkable in that natural foamy virus infections seem quite host-specific; rhesus monkeys have been reported, so far, to harbor only type 1 (6, 12) ; the Formosan monkey, types 1 and 2 (7); African green monkeys, types 1, 2, and 3 (11); squirrel monkeys, type 4; galagos, type 5; and chimpanzees, types 6 and 7 (10) . The galago virus is of further interest since it is the first viral isolate, of any kind, from a prosimian species.
Further evidence that the newly described types 4 and 5 are not common human viruses was obtained by finding absence of neutralizing antibody in 80 medical students of the University of Louisville. Six foamy virus researchers were also without these antibodies.
In the established taxonomy schemes for human viruses, the lower animal counterparts such as simian adenoviruses or picornaviruses are assigned serial serotype numbers separate from the human virus serial numbers. Therefore, the feline syncytial virus of Riggs et al. (9) and McKissick and Lamont (8) and the rabbit syncytium virus of Brown et al. (1) are not included in the simian foamy virus-numbering system, although they appear to be identical in many respects. Electron microscopy of the latter virus (1) indicates that its morphology resembles that found by Clarke et al. (2) for foamy virus types 1, 2, and 3. Hackett et al. (4) have reported absence of neutralization of her strain of feline, syncytia-forming virus by the reference antisera to the 7 simian foamy virus types.
Preliminary experiments show lack of 5-iodo. deoxyuridine inhibition for virus types 1, 2, and 3, indicating that they are ribonucleic acid viruses; the same result was reported for type 6 and 7 by Hooks, et al. (Bacteriol. Proc., p. 179, 1969).
